
Classical spin-mbit coupling and ])wiaslron advance in a binary
pulsar

1{, N. MaIIclIcstm
A ‘1’Nl(’/(l,Sll((),  l(j)pi?l~],  A’S W 2121, A ustmli((,

W’(: lt:]mrtl  01) l’il(lio t,ilriillg  ol)s(:]~~tllio]ls  of l’Sli ,]0045- 7319, wl (xxx:])t,lic
])uls~ir/11 stal 51-(lay binary  ill t}le $+ll)iill Magdlanic  Cloud. Sigrii(icallt  devia-
tions  f’lo]tl  a siltiplc l<(!l)l(!l’iil?l  orbit,  ol)sorvwl”  as ])r(xxxsio]~s  of th(: J)[)l’;il.S~I’011

lollgit(udc  ;]11{1  01’l)it,iil  ])1;11)(: , :11(: i(l(!]lti[ic(l  with classi(al spill-orbit,  (:ouplillp;
HII(I  a])si(lal  :I(IWIIC  X!, for tll(!  first ti}l}(:  i]) a I)inary ])uls:lr. )Iotll  I)r(!(x:ssiolts
l’[)Slllt,  f]oll) t)ll(! 11 StU’S ]ot:ltjio]i;ill  j~-illcl[lc(:(l”  glil\~it,;  \tioll;  ll (]llil(llll])ol(!  1])0
]Itelltj,  Iiow(:v(!]  1,1)(:  o rb i t a l  ])l;III(: j)t(xmsio]l  requires tjllc 11 stat’s s~)i]~  axis {0
bo iltclillwl  with r(!s])cct to Lll(! ol’l)itill allgulw  ]I)o]I)c])t,u]JI.  W(: (o]tstraill Illis
il)clil)  ation  illl~l(! O 10 1)(! 25° < 0 < 4 1 0 . [J II(lOI  tl](! ~.()]}\’(>])tj~])i~l 21 SSlllll  J)-

tion tha t  t)ll(:  ])l’{!-Sl]])ell  lo\/;l  illl~lllii  I IIlolll(!lita WWl(!  ali~tt(!d,  0111 obs(!rvat,io]ls
])1’OVI(I(;  tll(!  ]Ilosll  (Iit(!ct  (:vi(l(:ll(.(~  ‘jot f’ol al) ilS}~l)llll(\t?’i( su pcl nova.
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qua.dnipole IJiducd by tlllc IIeUtlrOl)  star [7]. ‘1’llis  would  r a i s e tllc  10}vCJ  ii]])  it; for a colltli-
Lutiul qua] 10 tl)c  G]{, vduc, t}Ic loww li]l]it is 29°. llowc\wr, 25° i s  d I121MI  lower  lill]it
corrmpo]ltlillg  to Y,cro static. ti(lr Collt,ril)utlioll; i t s  slallisticd  ullccrllail)lly i]]cludc!s  colllril)u-
t)iwls  frolll tllc IIIWMUIUIICII1  unccrt,ai}ltics  ill L, ( l i / e l f ,  a])d lIIC C]i L. ‘1’l]c  30 ]o}vcr lilll ii
w11c31  acc.oulltillg  for all Llllmtaillilics  is 23° 211]d is ill(licdtd  ill l“ig. 2 Ly a ligllll,  solid curve,
‘1’IIc UIIl;IIWVII  tIuc ll-S(JM brcmk-ul) vclociiy dol]lillatjcs  t)Ic ullccrtaillty  ill tl]c upper lill~itl,
A Lrcak-up  vcluc.it y of 400 k]]] s-] gives alI upper li~llii of 40°, wllilc  500 I(III s“ 1 results jIl

4:1°.
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I’IG. 1. l{(mi(luals  fo] 1’S1{ JO045--7319  (ii) after suhtractiol]  of a ]])()(1(:1  il]c.lu(li]lg fistro]l~(:tric,
s p i n ,  WI(1 l{(!pl(:rian  ol’bitill  ]MLItilll(!t(!lS  O]lly. (b) !+a.111(:  l’Widllill  S :1S i]] (a) but, plotlt[!(] versus  olbital

])11/1S(!.  (C) ll,csidua]s  Hft(!l’ subtla(:tiol)  of 1110(1(:1  ])ilIillll(\t(!l”S  giv(:]l ill ‘1’?lt)l(!  1. ((1) ‘J’ll(! S:IIIIC l’(~Si(lllillS

as ill (c. ) but, ])l(~ttf!(l  versus orl)ital  plIa.s(~.

ll’l G, 2. obs~~vat,io~lill”  co]istraints  011 tl~(! gw)II)(:tIy  of tli(: l’Sli.  JO045- 7319 binary  syst(!]l).  SIX!
t(!xt for (Iescriptioll.
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‘I’All  I,ltS

‘1’Alll,lt 1 .  JIosl,-fit  fislto]il(!iti[;,  spill, aII(l  otl)itiil ])aI:IIII[)t(:Is  for 1’S1{ JO045- 7319.

1{.ip;hi, Ascmlsion,  a (J2000) m“ 45’”  35s,16  II 0’.07

lhx:li]ltiltio]l,  6 (J2000) - 730 j y ():y.o + OJj.z
SpiII  ])crio(l, 1’ 0,926275904972(27) S
l’eriod derivat)ivc)  P 4.4632(9) x 10- ‘5

kond  period dcrivat,ivc, j; - 7.1(4) xlo-2~  s“’
1 ‘wiod  cpwh MJ1) 49144.0000
Orbital  pmiml,  1’1, 4421040.6(4) s

l’rojecljed  sc]lli-]i~a,jor ax i s ,  x = osilli 174,257(;(7)  11! s
IJo]lgitjudo  ofl)(lriastlol~,u” 115°.2540(5)
l’;c.(’(:llt)ricit~~) c 0.807949(3)

l’(!l’ii]Stlol]  (t])OCll MJl)  49169,21361 (3)
i) 00.02 !59(5) yr’  ]

:i 1.169(17) x lo”~  ll!s s-1
PL - 3.03(9) Xlo-  7

i! < 2.2X lo-1~s-1
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